BACKGROUND: Many women experience a breast lump. Clinical guidelines suggest that a normal mammogram result alone is not adequate to exclude a diagnosis of cancer.
M any women discover a breast lump that prompts them to seek medical attention. 1 As approximately 10% of breast lumps ultimately lead to a diagnosis of breast cancer, 1, 2 it is important for women with a breast lump to receive appropriate evaluation. While mammography is commonly part of the evaluation of women with a breast lump, clinical guidelines and reviews suggest that a normal mammogram result alone is not an adequate evaluation, because 15% of women with palpable breast cancer have a normal mammogram result. 3, 4 These clinical recommendations are also supported by the observation that failure to diagnose breast cancer in a timely manner is a common and costly cause of malpractice claims in the United States. 5 The most common claim involves a premenopausal woman with a self-identified breast lump and a normal mammogram result and no further evaluation. 6 Despite the existence of clinical guidelines, many women with a breast lump may not receive evaluation beyond mammography. 7 The goal of this study was to examine the characteristics of women with a breast lump and a ''normal'' mammogram result (Breast Imaging Reporting and Data System (BIRADS) 1 or 2) 8 that were associated with receiving further evaluation and factors that were associated with the timeliness of evaluation. We hypothesized that women with a single breast lump or risk factors for breast cancer would be more likely to receive further evaluation, whereas women with a history of fibrocystic breast disease (or self-report of multiple lumps) and an average risk of developing breast cancer would be less likely to receive further evaluation. Through linkage with a cancer registry, we also examined the incidence of cancer in this population during the 12 months following the index mammogram.
METHODS Population
The San Francisco Mammography Registry (SFMR; http:// mammography.ucsf.edu/SFMR/) is a population-based registry of women undergoing mammography. It is 1 of 7 registries participating in the National Cancer Institute Breast Cancer Surveillance Consortium. 9 At each participating radiology facility, each woman completes a brief, scannable questionnaire at the time of her mammogram, which ascertains information about any breast symptoms experienced during the preceding 3 months, including a ''new or unusual breast lump.'' Women were eligible for this study if they received a screening or diagnostic mammogram at any of 5 of the 11 SFMR mammography facilities between June 2001 and 2003, did not indicate at the time of their mammogram that they would be unwilling to be contacted in the future for research, were between 35 and 70 years of age, spoke English or Spanish, did not have a history of breast cancer or ductal carcinoma in situ (DCIS), noted at the time of their index mammogram that they had a breast lump within the preceding 3 months, and had a ''normal'' mammogram result (BIRADS 1 or 2). 8 If a woman received more than 1 mammogram during the study period, she was eligible only for the first exam.
Potentially eligible women were sent an informational letter explaining the study and requesting their participation. This mailing included a prestamped ''opt-out'' postcard that a woman could return if she did not wish to be contacted. If no ''opt-out'' postcard was returned within 2 weeks of the mailing, attempts were made to contact the woman by telephone. When a woman was reached, verbal informed consent was obtained using a standard script. Women were enrolled between December 2001 and 2003. The research protocol was reviewed and approved by the institutional review boards of the participating institutions.
Assessment
Women who agreed to participate were asked to complete a single telephone survey approximately 6 months after their mammogram (mean 5.9 months). During this interview, women were asked about the characteristics of their breast lump (e.g., single or multiple lumps, location, month and year that the lump was first noted, and whether the lump was first detected by the patients, a health care provider, or someone else). Women were asked about sociodemographic characteristics, breast cancer risk factors, chronic medical conditions, subsequent evaluation, if any, and their understanding of the outcome of their assessment (i.e., received a normal or normal diagnosis, diagnosed with cancer or DCIS, still waiting for further testing).
Variables
Our principal outcome variable was a woman's report of her subsequent evaluation for her breast lump. Women were considered to have received an adequate evaluation if they reported a visit to a breast specialist, a subsequent clinical breast exam by any health care provider, or an ultrasound, fine-needle aspiration, or breast biopsy by the time of the telephone survey. Because some women may have received a fine-needle aspiration or breast biopsy prior to their mammogram, we also included these tests in our definition of ''adequate'' if they were reported to have occurred during the 2 months preceding the index mammogram. As a secondary outcome, we measured the time between the index mammogram and the first diagnostic procedure noted above among women who had received adequate evaluation. Finally, we examined whether a woman was subsequently diagnosed with cancer through linkage with the Northern California Surveillance Epidemiology and End Results (SEER) program. Cancer incidence was calculated for women who had at least 12 months between their index mammogram and cancer reporting for the facility where they received their mammogram to ensure 95% or greater completeness of cancer reporting.
Independent 
Data Analysis
Multivariate logistic regression models were used to examine the associations between the significant independent variables and the receipt of an adequate evaluation. Cox models were used to examine the time to completion of an adequate evaluation. The dependent variable was time to the earliest test that indicated an ''adequate'' evaluation, measured in months. Women were censored on the date of their interview. These models were estimated with SAS (SAS Institute, Cary, NC) and SUDAAN (Research Triangle Institute, Research Triangle Park, NC). Independent variables were chosen on the basis of prior work and a priori hypotheses. 1, 3, 4, 7 All models also controlled for site of care.
RESULTS

Response and Retention Rates
Of the 1,703 women who were potentially eligible to participate in this study, 426 were found at the time of phone contact to be ineligible (could not speak English or Spanish (n =118), denied any history of breast lump (n =242), no telephone (n =30), prior breast cancer (n =3), other (n =33). Of the 1,277 women who were eligible to participate, 771 women completed the survey (60.4%), 246 (19.3%) refused to participate, and 260 could not be contacted by telephone (20.3%).
Women who completed the survey were younger than women who refused (48.9 vs 52.0 years, Po.001), were more likely to be white (61.7% vs 37.7%) or African American (12.3% vs 9.3%), and less likely to be Latina (16.2% vs 24.7%) or Asian (9.7% vs 28.4% to all Po.001). Using data from the SFMR questionnaire completed by each woman at the time of her mammogram, we calculated the mean Gail score. Women who agreed to participate in this study had a mean Gail score of 2.9%, women who refused 2.9%, women who were ineligible (excluding the women who were already known to have breast cancer) 2.9%, and those unreachable 2.8% (P =.81 between groups). There were 2 breast cancers diagnosed in the women who refused to participate in the study or could not be contacted (2 of 506 or 0.40% of women).
Description of the Sample
The mean age of the sample was 49 years (Table 1) . Fifty-five percent were pre-menopausal. The majority of women described their race and ethnicity as white, 16.2% described themselves as Latina, 12.3% as African American, and 9.7% as Asian or other ethnicity. The majority of the sample had at least a college education. Eight percent of the sample was uninsured. Approximately half of the sample had been told that they had ''fibrocystic breasts.'' Twenty-eight percent of women reported that they had more than one breast lump. Thirty-nine percent of the sample had a history of a breast biopsy, on average 50 months before the index mammogram. Seventeen percent of women reported a family history of a first-degree relative with breast cancer. This sample was at a relatively high risk of developing breast cancer: 81% had a 5 year risk of de-veloping breast cancer of at least 1.67%. The majority of women reported a normal body mass index and did not report any chronic conditions. Eight percent of women reported a history of nonbreast-related cancer (skin 24, cervix 10, thyroid 8, uterus 6, colon 4, other 12).
Receipt of an Adequate Evaluation
Only 56.9% of women received adequate follow-up care (Table  2) . Of these, the majority received a clinical breast exam. Among women who received adequate care, the median time to their evaluation was less than one month, and 36.0% of women had additional evaluation on the same day as their mammogram (or biopsy or fine needle aspiration (FNA) within 2 months before their mammogram). Fifteen women who had not yet received further evaluation reported that further evaluation was planned.
Subsequent Diagnosis of Breast Cancer
Of the 570 women with at least 12 months between their mammogram and complete cancer registry data, 8 (1.4%) were diagnosed with breast cancer or DCIS. Of the 8 women with cancer or DCIS, 6 had received adequate care and 2 had not. Two of these 8 women had DCIS, 4 women were stage 1, 1 woman was stage 2, and 1 woman was stage 4. The women with the stage 2 and stage 4 cancers both received adequate care. Among these women with a new diagnosis of breast cancer, the median time to diagnosis for women who received adequate evaluation was 4 days (n =6), whereas for women who had not received adequate evaluation the median time to diagnosis was 346 days (n =2; P =.13).
Reasons Why Women Did Not Receive an Adequate Evaluation
Twenty-four women out of 332 (7%) did not receive adequate care because they had not sought recommended care. Of these 24 women, the reasons for not seeking recommended care were: not believing that it was necessary (n =10), not thinking that they had cancer (n =15), being too busy (n =11), and cost (n =5).
Factors Associated with Receiving an Adequate Evaluation
Latinas were less likely than whites to receive adequate evaluation for their breast lump (odds ratio (OR) 0.69; 95% confidence interval (95% CI) 0.61 to 0.77) ( Table 3 ). There were also differences in the adequacy of evaluation by level of education. Women who were obese were less likely to receive adequate evaluation for their breast lump. Women who were uninsured were also less likely to have received adequate evaluation than women with health insurance (OR 0.45; 95% CI 0.21 to 0.99). Contrary to our hypothesis, women with fibrocystic breast disease were more likely to receive adequate evaluation than women who reported a single lump. While risk factors for breast cancer were not associated with adequate evaluation, women with a history of cancer at a nonbreast site were more likely to receive an adequate evaluation than women without a history of cancer (OR 2.27; 95% CI 1.97 to 2.62). Ã Data were missing for race (n =1), Body mass index (n =1). 
Time to the Completion of an Adequate Evaluation
As women aged, their time to the receipt of an adequate evaluation was longer (Table 4) , with a mean of 0.5 months for women less than 50, and 1.7 months for women older than 50. The time to receipt of an adequate evaluation was approximately twice as long for women who were uninsured as for women who had health insurance.
DISCUSSION
This study suggests that many women with a breast lump or their health care providers are reassured by a ''normal'' mammogram result (BIRADS 1 or 2) and do not pursue further evaluation. Both women and their health care providers should be targeted for interventions to improve the quality of care for this common breast problem. The rate of adequate care for this clinical problem is similar to that for women who require short-term follow-up of an abnormal mammogram 11 or have other breast complaints. 7 Clinical guidelines and reviews that have focused on the evaluation of women with a breast lump have encouraged providers to pursue diagnostic evaluation beyond mammography regardless of clinical risk factors. 3, 4 About 15% of women with a palpable cancer have a mammogram that does not demonstrate an abnormal finding. 12 The absolute risk of breast cancer in this cohort was 1.4%, approximately 10 times higher than the rates of breast cancer among asymptomatic women with a normal mammogram result, depending on age. 4 A breast lump is the most common breast symptom associated with cancer. 1 Prior studies have found that up to 10% of breast lumps result in a diagnosis of breast cancer. 1,2 Using this estimate for the premammography probability of breast cancer and an overall negative likelihood ratio for screening mammography of 0.15, 4 the posttest chance of breast cancer is 1.6%, similar to our observed rate of 1.4%. This study provides an estimate for the risk of cancer among women with a breast lump and a normal (BIRADS 1 or 2) mammogram result. This work extends our prior work examining the subsequent care of women with an abnormal mammogram or clinical breast complaint by focusing in more detail on women with a breast lump. 7 While our earlier work found that many women do not receive adequate care for their breast problems, the majority of those women had an abnormal mammogram result, so we were unable to specifically examine the evaluation of women with a breast lump. The present study is consistent with other work that examined reasons for diagnostic delay among patients newly diagnosed with breast cancer. 13 Goodson and Moore 13 found that 5% of women with cancer had presented with a breast lump and then received a normal mammogram result and had been ''inappropriately'' reassured by a physician, including both primary care providers and consultant surgeons. In this case series, inappropriate reassurance of women with this common clinical problem was the leading cause of delay in diagnosis. Our finding that the uninsured are less likely to receive adequate follow-up for this common clinical problem is consistent with the literature that has demonstrated that the uninsured are more likely to present with late-stage cancer than are individuals with health coverage.
14, 15 Our finding that obese women were less likely to receive follow-up care is also Among women diagnosed with breast cancer following their presentation with a breast lump, those who had received further care by the time of our telephone survey demonstrated a trend (P =.13) toward earlier diagnosis than women who did not receive further care. While women who received further care were typically diagnosed within a month, those who did not receive their diagnosis were approximately diagnosed 1 year after their mammogram. The median breast cancer volume doubling time is 157 days for women over the age of 50 years and 80 days for women younger than 50 years, suggesting that delays of this duration may be clinically meaningful. 23 Because of the small sample of women diagnosed with breast cancer, these findings should be confirmed in a larger sample. This study has several limitations. It was not designed to examine the care of women who did not receive a mammogram as part of the evaluation of their breast lump. Women with a dominant breast lump may receive a fine-needle aspiration biopsy or an ultrasound as the first diagnostic test for a breast lump. 4 Because many of these women receive a subsequent mammogram, to exclude the possibility of a nonpalpable cancer, we categorized women as having received adequate care if they had received any further evaluation in the 2 months preceding their index mammogram. Although the cancer outcomes were validated using a cancer registry, data on subsequent evaluation are based on self-reports. In our prior work, we found that women can accurately recall this type of evaluation over a 6 months time period. 24 Nonresponse bias might affect our results. We do not know whether women who did not respond to the survey had a similar risk for inadequate follow-up. Finally, 81% of the women included in this sample had a 5 year risk of developing breast cancer of at least 1.67%. These results should be confirmed in a larger sample of lowrisk women. This work suggests that the management of women with a breast lump could be improved. The publication and dissemination of clinical guidelines and reviews alone may not be enough to change physician or patient behavior. 25 Working with local opinion leaders, providing performance feedback, or offering financial incentives are among the methods used to change physician management practices. 26 Many women with a breast lump are at risk for receiving inadequate care, particularly women who may have limited access to the health care system. Inadequate care may result in a clinically important delay in the diagnosis of breast cancer. Future efforts should focus on improving the care recommended and received by women with this common medical problem.
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